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Interface failure analysis and robust design method in
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Abstract: For the contact status variation of mechanical interface making mechanical
properties vary in rotors with non-straight structures, the non-robust problem of rotor sys-
tems dynamics characteristic was analyzed, and a novel robust design method of contact sta-
tus was presented. Result showed that this method analyzed the damage and failure process
of mechanical interface in non-straight structural rotor system structural properties optimal
design, and established an optimal design for structural properties. This method decreased
the sensitivity of mechanical properties under loads and environment. An optimal design of
the spline coupling structure in turbine rotor was implemented. The results indicated that
the contact stress of optimal solution kept far from stress-constrained boundary under the
condition of manufacturing errors. The mechanical properties of non-straight structural rotor
system with mechanical interface were more robust than before. The robust design method

of mechanical interface shows preferable engineering value.
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Fig. 1 Non-straight structural rotor system in aero-engine

FAEAE AR 2 0 3 45 10 A0 355 52 o0 1 8 A T L 5
17/ 4% 77 9 iy T LA B A% L 0 T 4 4 O 5. X
A 3 i ST A - 45 R 2R v RS ) 2 SR R
BHIVE R TR B 3 T TUART 25 4 R ) 2
YES B AT A 1 2, 1 e 3h Jy Rtk R b
AR s A — e AR A AR b . Rk, e LA
5K 5 SR S8 B AR St A R h
BLEE F 2540 R G0 (0 — > F BLRAE .

FEA A RS N TR G, T4
P TLAAT 2 800 256 Tid T 25 2 H0R0 28 o B0 55 A0 T 1 3%
TR KA A8 Ak, % 2 LT E RS A 1k &
o | 5 - 3 422 W 1k R 285 4 J5 0 1) R A X e 4
¥ 2 58 19 3h 77 i B R R X R O R AT R
WK Ay 3 e A T AR A, G R 4 L T R A )
SFah AR RN  vh AT PR T I A 1 T W S L
T B ARG B % R B A B A A 1Y
ZYRURIR AR ) 3 PRI B R AL LR T &
Gi sl SRk & A AR AL, BT i G S R R g
FAF 55 AR R R, TRk, S A AR I L T R
Ge i 8l S 2 F 0, 06 20 2 R % B B I 4 Aotk S AR
ot 9 A 25 ) 2 G0 0 5% 0, X6 1T 405 O ik AT
A R
1.2 EEGHRENE

fifi 2 % sh LSS #9151 BE R % R Ge i 3 F1 4%
PETE TAE AL Bl P LA A o 1) A fk o B o 4%
i PRI 14 28 AH AN BR335SR BB B8 X 45 4 R 5
w4 LT AR A R R T E  . h T T
S5 K R G AE TAE AR R 32 2 2 2 A8 WL 2
g RV B A8 445 b B o e BT A 0 O K
B A, TR T A R G AR
I B ATK 20 3 R P 1) BORR B T B LA 3 4 T Sk
ESOE SSIEUS A (R WAk L R R T D S
FEH e B 2L A JUAAT b R BT T S AR AT

DU 42 ] 42 i bR 245 1) 28 P Pl o AR AR )
T RGN I FEER R . . A5 AR S T
FGLI Bl A AR BT 0 2 1B e 1 A R AR
RIS T 2 AR 25 2 T Y S B L i AR SR T
e 7 S5M R G AR BT Oy s B R BT R R A
Kl 2 firos

[ wrasmmni |

JU | RS H
=~

| emnmzmns |

REBH
™
| wrzsmhme |

Kl 2 iR &S T R 58 Rt R @ iR T HE IR
Fig. 2 Robust design process for dynamics characteristic

of non-straight structural rotor system
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